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ABSTRACT 



PURPOSE:To reduce the size of an optical system and facilitate 
adjustment of positions of a light source and a photoelectric 
converting element, by a method wherein light from a light source 
is received by a photoelectric converting element through an ink 
film, a counter is initialized or operated in accordance with the 
magnitude of a signal from the element, and t he colo r of the ink 
film is discriminated by a _numerical value outputted from th e 
counts , 

661 ; isTITUTION:The ink film 102 is coated sequentially with yellow 
magenta, cyan and black inks in the longitudinal direction 
thereof, and the pho toelectric converting element 402, is provided 
on the upper side of the ink film 102 so that the 1 j^vt__sourc e 
401 and the element 402 are arranged on a substantiallystraight 
ITne. An output from the element 402 is inputted to one terminal 
of a comparator 404, while a reference voltage source Ec is 
connected to the other terminal of the comparator 404, and an 
output Da from the comparator 404 becomes '0' or '1'. The output 
is sent to the counter 405. On the other hand, a <railse motor 408 
is rn t^tPrt a fJixed angular velocity in synchronism withTtHe — 
oscil lating perio d »f a piil«» nsrliiator <kiv . tne co uhLci 405 
count s ^» n» «K~>- r,f out put pulses from the oscillator 41 v when 
the t Zi*± P »*- n* f r o m the comparat o r 404 is ' l l^ and the counter j *u:>- 
is initialized to '0' when the output Da from the comparator *04> 



is 



0 



The rnimtP rt va 1 »p is sent to a ROM412 
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Specification 

1 . Title of the Invention 

Ink Color Detection System 

2. Claims 

1 . In a system in which the colors of an ink film on which at least two colors of heat-sensitive 
transferable monochromatic ink has been coated are detected, 

an ink color detection system characterized in that it is equipped with 

a monochromatic light generating means that is disposed on one side of the previously 
mentioned ink film and with which monochromatic light is projected toward the previously 
mentioned ink film, and 

a light detection section that is disposed on the other side and which is a combination of 
photoelectric conversion elements with which the transmitted amount of the previously 
mentioned projected monochromatic light is detected and, moreover, the optical characteristics of 
the combination are made so that the previously mentioned amount of monochromatic 
transmitted light becomes particularly large or becomes particularly small with respect to one of 
the monochromatic inks that has been selected from among the previously mentioned at least two 
monochromatic inks, and 

a signal processing means with which the outputs of the previously mentioned 
photoelectric conversion elements are converted into two differing types of signals for the case of 
the previously mentioned monochromatic ink that has been selected and for the case of another 
monochromatic ink, and with which, from the transition point of these two signals, it is possible 
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to detect at least one coating length of the previously mentioned monochromatic ink that has 
been selected, and 

a calculation means with which, in those cases where there are at least three of the 
previously mentioned monochromatic inks, from the previously mentioned one coating length 
that has been detected and the actual measured value of the coating length of each 
monochromatic ink, a signal is generated that indicates the one coating length for each of the 
previously mentioned other monochromatic inks, and 

by this means, the colors on the previously mentioned ink film are detected. 

3. Detailed Description of the Invention 

<Field of Industrial Utilization> 

The present invention relates to the improvement of a color detector that is used in a heat- 
sensitive transfer color recording system. 

<Prior Art and Problems of Prior Art To Be Addressed by the Invention> 

In recent times, heat-sensitive transfer types of color printing systems have been the focus of 

attention as color printing systems that do not require maintenance and are low cost. 

Fig. 2 is a drawing that shows the basic structure of this kind of color printing system of the past. 
It comprises the thermal head 101 in which a plurality of heat generating resistance units are 
- disposed, the ink film 102, which is an ink carrier with which inks in a plurality of colors that 
possess thermal fusion properties are coated divided in the direction of transport and in the order 
of, for example, cyan, magenta, yellow, and black, the recording paper 103, which is the 
recording medium to which the ink is transferred, and the color detection system with which the 
colors of the inks on the ink film 102 that are successively transported are detected. 
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In order to carry out the recording, the image data is stored in, for example, a buffer memory (not 
shown in the drawing) or the like for each of the colors of ink on the ink film 102 and pressure 
contact is applied to the thermal head 101, the ink film 102, and the recording paper 103 at the 
ink transfer location. Then, then the ink film 102 and the recording paper 103 are successively 
transported, an image signal that conforms to the color that has been detected by the color 
detector 104 is read out from the buffer memory, the thermal head 101 is driven, and the ink on 
the ink film is melted and transferred to the recording paper 103. 

When it is done in this manner, after the recording that corresponds to one color of ink has been 
completed, the pressure contact state of the thermal head 101, the ink film 102, and the recording 
paper 103 is canceled, and both the ink film 102 and the recording paper 103 are transported so 
that the next ink color layer is positioned under the thermal head 101 and so that the beginning of 
the region in which recording has been carried out that corresponds to the layer of the previous 
monochromatic ink color is positioned under the thermal head 101. Following this, the thermal 
head 1 0 1 is driven by the corresponding image signal while the colors of the inks are detected by 
the color detector 104 and, when the recording has been carried out in accordance with each of 
the monochromatic signals, a single color image is obtained. 

Fig. 2 is a drawing that shows one example of a color detection system for the ink film 102 in a 
color printing system such as that described above. In Fig. 3, the lamps 201a, 201b, and 201c are 
light sources such as, for example, tungsten lamps. The red filter 202a is placed in front of the 
lamp 201a, the green filter 202b is placed in front of the lamp 201b, and the blue filter 202c is 
placed in front of the lamp 201c, and the lights that are shone on the ink film 102 are respectively 
red, green, and blue. 

Fig. 4 is a drawing that shows one example of the structure of the ink film 102. For example, the 
monochromatic inks of the yellow ink 301 Y, the magenta ink 30 1M, the cyan ink 301 C, and the 
black ink 30 IB are coated in order on uncolored condensor paper or polyester film 302. 
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Returning to Fig. 3, the photoelectric conversion elements, such as, for example, the 
phototransistors 204a, 204b, and 204c, with which the amount of light that is received is 
converted into an electrical signal, are disposed above the ink film 102. Their output signals are 
respectively amplified by the amplifiers 205a, 205b, and 205c and are connected to one terminal 
of the comparators 206a, 206b, and 206c. On the other hand, the standard voltage sources E a ,"Eb, 
and E c are supplied to the other terminals of these comparators through the variable resistances 
207a, 207b, and 207c and compared with the output signals from each of the amplifiers 205a, 
205b, and 205c. The outputs of the comparators 206a, 206b, and 206c are connected to the signal 
processing circuit 208 and an electrical signal that corresponds to the color of the ink that has 
been coated on the ink film 102 is output. 

In the above description, the light source 201a, the filter 202a, and the photoelectric conversion 
element 204a are shown disposed roughly along a single straight line and this comprises a single 
group. In the same manner, there are also the group of the light source 201b, the filter 202b, and 
the photoelectric conversion element 204b and the group of the light source 201c, the filter 202c, 
and the photoelectric conversion element 204c. In addition, the light from each of the lamps 
201a, 201b, and 201c respectively passes through the filters 202a, 202b, and 202c and shines on 
the ink film 102. The light from the lamp 201a becomes red, the light from the lamp 201b 
becomes blue and the light from the lamp 201c becomes green [sic: in the description of the 
lamps and filters above, 201b is green and 201c is blue]. 

With regard to the ink film 102, as has been shown in Fig. 4, each monochromatic ink is coated 
on it, and everything passes through other than the light that has a complimentary color 
relationship with each ink color. Accordingly, cyan will not pass the red light, magenta will not 
pass the green light and yellow will not pass the red [sic: should be blue] light. For example, in 
the case where the color on the ink film 102 is magenta, the light from the light source 201b that 
has passed through the green filter 202b does not reach the light receiving element 204b and the 
output V b of the comparator 206b is made"0 ft by means of an appropriate setting of the standard 
voltage source Ej, and the resistance 207b. On the other hand, the lights that have passed through 
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the red filter 202a and the blue filter 202c reach, respectively, the light receiving elements 204a 
and 204c and the outputs V a and V c from the comparators 206a and 206c are made " 1 M by means 
of the appropriate settings of the resistances 207a and 207c and the standard voltage sources E a 
and E c . 

Consequently, the outputs V a , V b , and V c from the comparators 206a, 206b, and 206c become "0" 
or " 1 " due to the colors of the ink that has been coated on the ink film 1 02. These are input to the 
signal processing circuit 208 and are operated on in that circuit. A numerical value is output in 
conformance with each of the colors of the ink on the ink film, and it becomes possible to 
identify the ink color on the ink film 102 by means of the numerical value. By means of the 
output of a color detection system having a configuration such as this, as has been explained in 
the case of Fig. 2, in the heat-sensitive transfer system, an image signal that conforms to the ink 
color on the ink film is supplied to and drives the thermal head, and the ink on the ink film 1 02 is 
melted and transferred to the recording paper. 

However, with a color detection system that is configured as described above, there is a 
weakness that, since three light sources, three kinds of filters, and three light receiving elements 
are required, the scale of the optical system is large and the positioning adjustment of each light 
source, filter, and light receiving element becomes complicated. 

<Object of the Invention> 

Therefore, the object of the present invention is to provide a new system that takes the above 
mentioned situation with regard to the technology of the past into account, solves the above 
mentioned weakness, has a simple structure, and can accurately identify the colors of the ink 
film. 

<Structure of the Invention> 

By means of the present invention, in a system in which the colors of an ink film on which at 
least two colors of heat-sensitive transferable monochromatic ink has been coated are detected, 
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an ink color detection system can be obtained that is characterized in that it is equipped with a 
monochromatic light generating means that is disposed on one side of the previously mentioned 
ink film and with which monochromatic light is projected toward the previously mentioned ink 
film, and a light detection section that is disposed on the other side and which is a combination of 
photoelectric conversion elements with which the transmitted amount of the previously 
mentioned projected monochromatic light is detected and, moreover, the optical characteristics of 
the combination are made so that the previously mentioned amount of monochromatic 
transmitted light becomes particularly large or becomes particularly small with respect to one of 
the monochromatic inks that has been selected from among the previously mentioned at least two 
monochromatic inks, and a signal processing means with which the outputs of the previously 
mentioned photoelectric conversion elements are converted into two differing types of signals for 
the case of the previously mentioned monochromatic ink that has been selected and for the case 
of another monochromatic ink, and with which, from the transition point of these two signals, it 
is possible to detect at least one coating length of the previously mentioned monochromatic ink 
that has been selected, and a calculation means with which, in those cases where there are at least 
three of the previously mentioned monochromatic inks, from the previously mentioned one 
coating length that has been detected and the actual measured value of the coating length of each 
monochromatic ink, a signal is generated that indicates the one coating length for each of the 
previously mentioned other monochromatic inks, and by this means, the colors on the previously 
mentioned ink film are detected. 

<Exemplary Embodiments of the Invention> 

Next, an explanation will be given of a specific exemplary embodiment while referring to the 
drawings. Fig. 1 shows an exemplary embodiment of the present invention. First, an explanation 
will be given of the major structure and the functions of each section. In Fig. 1, the ink film 102 
is transported in the direction of the arrow by means of the rotation of the rollers 406 and 407 
that are in pressure contact. The ink film 102 is, as was explained with Fig. 4, coated in order in 
the longitudinal direction with yellow, magenta, cyan, and black inks. The light source 401 that is 
disposed below the ink film is a light source such as, for example, a tungsten lamp and is 




disposed roughly perpendicular to the surface of the ink film 102. A photoelectric conversion 
element 402 such as, for example, a phototransistor is disposed above that and the light source 
401, and the photoelectric conversion element 402 are disposed in roughly a straight line and 
form a paired group. The heat generating resistance units (101 in Fig. 2) are on the right front of 
the drawing of the transport roller 406, but they are omitted from Fig. 1. 

The output of the photoelectric element 402 is amplified by the amplifier 403 and input to one of 
the terminals of the comparator 404. In addition, the standard voltage source E c is connected to 
the other terminal of the comparator 404. The comparator 404 compares the standard voltage E c 
and the voltage of the signal from the amplifier 403. The output D a of the comparator 404 
becomes "0" or "1." This output is sent to the counter 405. 

The pul se motor 408 is driven by the output of the pulse generator 410 through the pulse moto r 
driver cir cuit4 09, the roller 407 is rotated through the belt 41 1 and, in the manner discussed 
above, transports the ink film 102 together with the roller 406. The pulse motor driver circuit 409 
is operated externally and can be stopped. Since the pulse motor 408 is synchronized with the 
oscillation frequency of the pulse oscillator 410 and ro tates at a fixed angu lar velocity, the ink 
film 102 is transported sync hronized with the oscillation frequency of the pulse oscillator 410. In 
addition, the output of the oscillator 410 is also connected to the counter 405. The counter 405 
counts the output pulses of the oscillator 410 when the value of the output D a of the comparator 
404 is "1" and is initialized to "0 M when it is "0." The count value is sent to the read only memory 
412. 

Next an explanation will be given regarding the operation of the exemplary embodiment. Light 
from the light source 401 is shone on the ink film 102 that is transported, and the percentage of 
light that passes through the ink film 102 differs depending on the color of the ink that is coated 
on it. That is to say, the light transmittance is greater for colors other than red for the portion that 
is coated with cyan ink, it is greater for colors other than green for the portion that is coated with 
magenta ink, and it is greater for colors other than blue for the portion coated with yellow ink. 
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For the portion coated with black ink, the light transmittance is low for all of the components of 
red, green and blue. Accordingly, in those cases where the color on the ink film 1 02 is black, the 
amount of light that is received by the photoelectric conversion element 402 also becomes low. 
Therefore, by means of an appropriate setting of the standard voltage source E c , it is made so that 
the output D a of the comparator is "0" in those cases where the color on the ink film 102 is black 
and "1" in those cases where it is another color. By this means, the counter 5 [sic: should be 405] 
is initialized by the sections of black ink, and its output becomes "0." For other ink sections, the 
output pulses of the oscillator 4 1 0 are counted and the count value that has been calculated is 
sent to the ROM 142 [sic: should be 412]. 



At this point, the data of ROM 412 is arranged as listed below. 
Table 1 



Number 


0 


1 toN, 


N, + 1 to N 2 


N 2 + 1 to N 3 


Data 


0 


1 


2 


3 



In Table 1, N, is a value that is calculated from the coating length for cyan that has been 
measured in advance and the transport pitch of the ink sheet [sic] 102, while N 2 and N 3 are values 
that have been derived from the measurements of the coating lengths for magenta and yellow 
respectively. Accordingly, when the contents of the ROM 412 are arranged as in Table 1, the 
output of the counter 405 becomes "0" in the black ink coated sections and data of 0 are output 
from the ROM 412. Next, when the black ink coated section has passed through the position of 
the light beam that is roughly a straight line linking the light generating element 401 and the light 
receiving element 402 due to the sheet transport, the counter 405 counts the pulse output of the 
oscillator 410, the output of the ROM 412 becomes 1, 2, or 3 in accordance with whether the 
output signal V a is N„ N 2 , or N 3 , and an output is obtained in conformance with the colors of 
each of the coated inks other than black. Then, when a black ink coated portion again appears, 
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the counter is initialized and, by this means, the same sort of operation described before is 
repeated. 

In addition, in those cases where the ink film is even more simplified than the above mentioned 
ink film 102 and is coated with the three colors of yellow, magenta, and cyan in the longitudinal 
direction, a complimentary color light source with which light is generated that has a 
complimentary relationship with one of the colors of yellow, magenta, or cyan may be employed 
instead of the light source 401 in Fig. 1 . For example, in a case where an LED that generates red 
light is employed as the light source, or in a case where another light source and a filter are 
combined and a red colored light is used, when, as was discussed above, the color on the ink film 
is cyan, because there is a complimentary relationship with the red colored light, the amount of 
light received by the light receiving element is at its lowest. Accordingly, in Fig. 1, it has been set 
up so that, in a case where the standard voltage E c has been set appropriately and the color on the 
ink film is cyan, the comparator output D a is "0" and in the case of other colors, it becomes " 1." 

Doing it in this manner, if it is set up so that the counter circuit 405 is cleared each time that the 
cyan on the ink film passes through and so that the counting starts from the next yellow, in the 
same manner as in the exemplary embodiment discussed above, it is possible to identify the color 
on the ink sheet by means of the output value of the counter circuit 405. As was explained in the 
case of the exemplary embodiment above, since it is possible to identify the color of the ink on 
the ink film by means of the count value, no matter which color is the next to be recorded by the 
control system in an actual recording device and no matter how it is realized, it is possible to 
drive the thermal head by means of the corresponding image signal. 

Incidentally, even though, in the above mentioned exemplary embodiment, the coating length of 
a specified single color is derived and the complementary color which is the easiest to be 
interrupted by the ink color is used as the projected light, as was shown in the second 
explanation, in the case where there is no black color, it is possible to employ something that is 
the same color as the ink color for the projected light. If the comparator 404 and the standard 



10- 



voltage are set appropriately, a "0" will be generated as the output signal in the case of the 
specified ink color and a " 1" will be generated in other cases. In addition, because the counter 
405 is, as was discussed before, initialized when the specified color is on the ink sheet 102, for 
example, the cumulative count error of the counter 405 is also small with respect to each of the 
ink coating lengths that is produced due to such things as ink film 1 02 transport pitch accuracy 
and coating length errors for each of the colored inks of the ink film 102. Furthermore, even if 
the coating length of the ink on the ink film should change, it can be easily coped with by merely 
changing the count value of the counter circuit and even a change in the coating order for each of 
the ink colors on the ink film can be coped with. 

Blank Space Below 
[tn: The above notation has been stamped on the page in this location.] 

<Advantageous Result of the Invention> 

With the present invention, as has been explained above, a single optical system group 
comprising a light source and a photoelectric conversion element is employed and the light from 
the light source passes through the ink film and is received by the photoelectric conversion 
element. Since the counter is initialized or operated by the amount of light that passes through the 
ink film, in other words, by the size of the signal from the photoelectric conversion element and 
it is possible to identify the color on the ink film by means of the counter output count value, the 
position adjustment of the light source and the photoelectric conversion element becomes simple. 

4. <Brief Description of the Drawings> 

Fig. 1 is a drawing that shows an outline of the structure of one exemplary embodiment of the 
present invention; 

Fig. 2 is an oblique view outline drawing that shows the principles of a heat-sensitive transfer 
type color printing system; 
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Fig. 3 is a structural drawing of a color identification system of the past; and 

Fig. 4 is an oblique view drawing of the ink film. 

Explanation of the Keys: 
1 02 indicates the ink film 

401 indicates the light source 

402 indicates the photoelectric conversion element 

403 indicates the amplifier 

404 indicates the comparator 

405 indicates the counter 

406 and 407 indicate the rollers 

408 indicates the pulse motor 

409 indicates the pulse motor driver circuit 

410 indicates the pulse oscillator 

412 indicates the read only memory (ROM) 

Agent: (7 1 27) Akira Ashida, patent attorney 
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